. . o G » .hﬁ__
Sl (wikign 39 539U g ple 4 pid %&; -
b FO-0V aan [V o,leds [ el g 5loe 0,90/ VF-Y Jlu i
o
JU}’U’ b DOI: 10.22034/stme.2023.409015.1041

Pl oud,S i ye b allb oy )Y edg0g: )97 oy S (S g (Sleo Gl 50 0 Aygl) goue (o y
o5 g0 digad 0y gy 4 Wlinb plw I (iS5 s Jeso
Toldolo (ouizmo gt plel o
Ol el cale ) duped js Con i oBiils (Sl gt 0aSLisls o Luiiilo-)
U‘)Jl ‘Q‘)‘ef ‘@b) d""@("" )ub w)a oKisls ‘s_iu&n @“‘W oaSisle ‘Ju..u)l swl.».w)L{ -Y

oduS>

Silowannd 4y Y5 Sg00)55 (Sldimny dmiam)y 53 oudiplanil (BE—iulojl 3 535 G5 (w2 3l oy 4l i 5o
Olib plw I (iS5 5k slaggo 151 8,5 51550 Lo ¥ g 5092595 ety Slab (o 53 3131 (Hg8 g0 5l y2 50 g g0 5138,
Al 8,8 1550 L g 9T )l Cign digad 033 gy dm ¢ slail il laasso olSwd j8 (g jlawdunnd (vl 0l aplaS a0
39 09— o0 d—uy Lo g ‘;m_w)b..\.ﬂ kS Lo, l5 g i w6 o il HU v ol 00l plzil 6 5y (gomia—w g (23l
A 5l Oliib ol o Lisas 4yl amaz il ¥ 959090598 oy (bl 9 (lao Sldiab 50 05y 4y gl >31 (o) 32 (51— 4ol
Ayl ey Y e Sg0gye oy S (5l = jo—S o sLolg) Il Ao S 5 L Db 0 odliiwl az y3 Ve 9 VO (Yedgl;
0y Alizio glaius o j0 a0 S Tos g STy Camid S Tos ol )l 90 wlawl ool 4l S 5 Hles el ouls
bala) 5 aml Y 9SIg0g:598 ey (bl 5 (oo Sl (sl 45 ©Bl 50 g o0 S lid )0 il 48 5518 (b)) 0590
a0 Ve amgly 3l oS coliiwl yomod 0 5 coliiwl az jo Ve g Ve slalg) Lo amuulin jo 4z )0 10 a9l j— oS L calizo
00 55 0 dpogi (10 ST g ST Coid S Tos a  Jlomwd jetiiody
Gouls’ olods’

033 4905 (S 3b oS go cof )T Cigo digad 0 )8 (g «(g0ue (G 3lwdnds ¥ g g0g1 )87 oy

Numerical investigation of the blade angle in the middle and final stages of a
five-stage turbomolecular pump by considering the effect of returning mole-

cules from other stages using the TPMC method

Miralam Mahdi'*, Mojtaba Sadeghian’

1- Assoc. Prof., Mech. Eng., Shaid Rajaee Teacher Training University, Tehran, Iran
2- MSc., Mech. Eng., Shaid Rajaee Teacher Training University, Tehran, Iran

Abstract

In this research, after examining the theoretical and experimental work done in the field of turbomolecular
pumps, the simulation of the behavior of molecules in the free molecular flow between the stages of the turbomo-
lecular pump, considering the effect of returning molecules from other stages, will be done. This simulation was
done in the cylindrical coordinate system, using the test-particle Monte Carlo method and considering the real and
three-dimensional geometry of the blade. Then the present work is validated and compared with experimental re-
sults and previous works. In the following, to investigate the effect of the blade angle in the middle and final stages
of the turbomolecular pump, considering that three angles of 20, 15 and 10 degrees are mainly used in these stages,
four different combinations of the aforementioned angles are presented for a five-stage turbomolecular pump. The
four presented combinations have been evaluated based on the two parameters of maximum compression ratio
and maximum flow rate at different blade speeds. Finally, it can be seen that different angles should be used for
the middle and final stages of the turbomolecular pump, emphasizing the 15 degree angle compared to the 20 and
10 degree angles. It is also recommended to use an angle less than 10 degrees in order to achieve the maximum
compression ratio and maximum flow rate.
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